The possibility that rheumatoid arthritis (RA) has an infectious aetiology has spurred many attempts at the identification of such agents. Early work centred in a possible relationship of RA and streptococcal infection was stimulated by the report of Cecil, Nicholls, and Stainsby (1930) . More recently, Mycoplasma have been investigated by isolation and serological techniques (Bartholomew, 1967; Barnett, Balduzzi, Vaughan, and Morgan, 1966) . Also, diphtheroid organisms and bacterial L-forms have been reported to be associated with RA (Duthie, Stewart, Alexander, and Dayhoff, 1967) . Transmission of a form of arthritis by the inoculation of newborn mice with RA synovial membrane extracts has been claimed by Warren, Marmor, Liebes, and Hollins (1969) . Differences in susceptibility of RA and normal synovial membrane cell cultures to Newcastle disease virus infection have been interpreted as due to a pre-existing infection of the RA synovial membrane (Smith and Hamerman, 1968) . New and varied techniques are being utilized to search for 'slow' viruses and other agents in many of the connective tissue diseases, but these efforts have thus far yielded equivocal or negative results (Fresco, 1968; Norton, Velayos, and Robison, 1970) . Sporadic positive reports have not usually been confirmed by later investigators. Yet, in spite of the contradictory findings in the literature, one of the most commonly accepted theories is that an infectious agent may trigger a cycle of events which leads to RA.
Our group is currently conducting a long-term follow-up study of patients with early RA and other connective tissue diseases (Masi, Robinson, and Hughen, 1968) . Briefly, the criteria for admission of a patient into this study are:
(1) Age less than 45 years; (2) First physician diagnosis and referral to study within 6 months; 
Material and methods
PATIENT SERA Blood specimens taken on the first visit of RA patients to our Arthritis Research Programme outpatients clinic were used in this study. Sera were separated from the clot within 1 to 2 hours and frozen at -20°C. in aliquots with portions also lyophilized. The tests described below were performed on frozen specimens of recently obtained sera, and on lyophilized specimens of those obtained more than 3 months before testing. The latex-fixation method of Singer and Plotz (1956) (Wintrobe, 1961) . The rubella haemag-glutination inhibition (HAI) test was carried out in Microtiter equipment (Stewart, Parkman, Hopps, Douglas, Hamilton, and Meyer, 1967 (Ropes, Bennett, Cobb, Jacox, and Jessar, 1958; Bywaters, 1968) . Twelve of the thirty antigens used yielded completely non-reactive results with both the RA and control sera (Table II) . Table IV . In addition, no significant differences were found by the 't' test in reactive mean titres when rheumatoid factor positive and negative RA patients were compared. No significant associations were found between titres of antibodies to antigens in Tables III and IV and the intervals from either onset of symptoms or from first medical diagnosis of RA. By the analysis of variance test, it was determined that the log titres of the serological tests did not differ significantly by the season of the year in which the serum samples were collected.
Discussion
Our negative results with the Mycoplasma antigens Bartholomew (1967) , who found an increased prevalence of reactive titres in the sera of RA patients compared to normal controls. His Mycoplasma antigen consisted, however, of a mixture of fresh isolates, including those from RA, Reiter's syndrome, and systemic lupus erythematosus patients. Also, he tested sera from chronic advanced RA patients in contrast to the newly-diagnosed RA patients in our panel. It would be anticipated that any causal relationship of an infectious agent with RA would be best identified early in the disease. Other investigators have not confirmed Bartholomew's results (Barnett and others, 1966; Sharp, 1970) . However, his finding may reflect:
(1) A progressive susceptibility of certain RA patients to infection by Mycoplasma which may be related to the duration of the disease;
(2) The utilization of organisms containing antigens not found in standard strains from commercial sources.
The data presented here are in contrast to those of Smiley and Casey (1969) who report both a lower prevalence and a lower geometric mean titre of antibodies in RA patients for cell culture derived Herpes virus hominis antigen compared with controls. In addition they found an even lower proportion of H. hominis antibodies in RA patients as compared to normal controls using egg-derived antigen. Their data also demonstrated that RA patients have a reduced capacity for lymphocyte transformation when stimulated by H. hominis antigen. They found no significant differences between RA patients and normal subjects to five other virus antigens, four of which are included in our panel of antigens. Our results were also negative for these four antigens. Our data show that, to a cell-culture derived H. hominis antigen, the proportions of reactive antibodies were equal in early RA and controls, but the mean titre was significantly greater in RA patients than in controls. Smiley (1970) It is tempting to attribute the low prevalence of Salmonella and Proteus OX antibodies in RA to an immunological deficiency or hypo-reactivity as others have done with other antigens (Epstein and Jessar, 1959; Rawson, Abelson, and McCarty, 1961; Houba, Adam, Malacek, and Tesarek, 1964) . However, there are a number of reports which have demonstrated hyper-reactivity (Houba and others, 1964; Meiselas, Zingale, Lee, Richman, and Siegel, 1961; Ascari and Gorman, 1969) as well as no alteration from the normal immune response in RA patients (Shearn, Epstein, and Engleman, 1963; Waller, Ellman, and Toone, 1966; Rhodes, Scott, Markham, and Monk-Jones, 1969 (Hotchin, 1962) .
The results of Barnett and others (1966) , who mainly used chronic RA patients, were extended and supported by our data which is based on newlydiagnosed RA patients and normal controls. Our data did not demonstrate a causal relationship between the infectious agents studied and RA. The data may possibly be consistent with a selected immunological alteration during early RA.
Summary
Using a panel of thirty infectious disease antigens and testing sera from 22 newly-diagnosed RA patients and 22 controls, no evidence of a causal relationship with RA was detected by serological means. Of the thirty antigens, 25 showed either no reactivity with RA and control sera, or no significant differences between the two groups. In contrast to other reports in the literature, Herpes virus hominis antibodies were found in equal proportions in RA patients and controls. Also, we found a significantly higher mean antibody titre to H. hominis in early RA compared to controls.
A significantly reduced prevalence of reactive titres was found in early RA compared to controls using Salmonella Hb and Hd antigens, and Proteus OXK and OX2 antigens. The serum reactivity to Salmonella Hb and Hd antigens was significantly group.bmj.com on April 3, 2017 -Published by http://ard.bmj.com/ Downloaded from correlated but such correlation did not exist with tions and tolerance in early RA was discussed.
the Proteus antigens.
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